High resolution morphological analysis of in situ human chromosomes.
The purpose of this study was to analyze the inner structure of chromosomes in cells arrested, fixed and cryosectioned in metaphase. The chromosomes in metaphase maps prepared using standard cytogenetic protocols, are usually covered by cellular debris, which obscures the structural details on the surface and limits analysis by techniques when using nanometric resolution. By using cryosectioning, the debris is removed and it is possible to analyze the internal structure of the chromosomes. We described the ultrastructure of chromosome sections fixed with either acetic acid, methanol or glutaraldehyde, evaluating the effect and the influence of the fixative on the morphology. Furthermore, we subjected those cells previously fixed with glutaraldehyde to osmic maceration in order to better visualize the intracellular structure. All samples were examined with a Field Emission In Lens Scanning Electron Microscope (FEISEM), which allows high-resolution analysis of biological samples without any metal coating. The results showed a package morphology in samples fixed with glutaraldehyde, mainly due to the high capacity of the fixative to strongly crosslink the proteins. In contrast, the fibrillar structure seen in cryosections fixed with acetic acid/methanol is due to the propensity of the fixatives to extract and remove proteins. We propose that in situ chromosomes fixed with glutaraldehyde and then osmicated are a good model for studying the inner structure of chromosomes by using high resolution scanning electron microscopy.